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Abstract: —The species of GrouveUinus from Taiwan and Japan are reviewed. Seven

species and one subspecies. G. pilosus, n. sp., G. montanus, n. sp., G. hygropetricus, n.

sp., and G. babai babai Nomura from Taiwan, and G. marginatus (Kono), G. uitidus

Nomura, G. subopacus Nomura and G. babai satoi, n. ssp. from Japan, are described or

redescribed. Male genitalia of all species are depicted. A lectotype for G. marginatus is

designated.
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The generic name GrouveUinus was pro-

posed by Champion (1923) as a replace-

ment name for the homonyms Microdes

Motschulsky (1859) and GrouveUeus Zaitz-

ev (1908). The genus is widely distributed

in the Oriental and Palaearctic regions

(Brown 1981, Jach 1984, Jiich and Kodada
1995), and 31 species are known so far.

Until now, three species of GrouveUinus

were known from Japan (C. marginatus

(Kono), G. subopacus Nomura and G. ni-

tidus Nomura), and one was described from

Taiwan (G. babai Nomura). Nomura (1963)

published a key to the Japanese and Tai-

wanese species of GrouveUinus. However,

the identification of these species has re-

mained somewhat ambiguous. In this paper

we review the previously described species

and describe three new species and a new
subspecies. In addition, we also provide a

revised key which contains more reliable

characters.

Material and Methods

Descriptions are mainly based on alco-

holic material and SEMmicrographs. Body
length (BL) is the sum of pronotal and ely-

tral lengths (PL + EL); body width (BW =

EW) means the broadest width of elytra.

The first strial interval of elytra means the

sutural interval (in contrast to Nomura
(1962, 1963) who regarded the space be-

tween the first two striae as the first inter-

val). The scale bar in illustrations represents

0.1 mm unless indicated otherwise. De-

scriptions and illustrations of spines in the

ejaculatory duct are omitted. Except the

data of holotypes, the collector is omitted

in collecting data if the specimen(s) was

sampled by the senior author.

To facilitate SEMobservation, the mud-

coated specimens are treated with hydro-

chloric acid (HCl) for 1 minute and then

soaked in water for about 30 seconds; the

specimens are then transferred to a small

vial containing water, and then placed in an

ultrasonic cleaning device for about 2 min-

utes. SEMmicrographs are made with a Hi-

tachi S-2400 at 20KV.

Acronyms

CSUS -Department of Biological Science,

California State University, Sac-
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ramento, U. S. A. (Dr. W. D.

Shepard)

DEI -Deutsches Entomologisches Insti-

tut, Eberswalde. Germany (Dr. L.

Zerche)

NMNS-National Museum of Natural Sci-

ence, Taichung, Taiwan (Ms. M.-

L. Chan)

NMW-Naturhistorisches Museum Wien,

Austria (Dr M. A. Jach)

NSMT-National Science Museum (Natu-

ral History), Tokyo, Japan

NTU -Department of Entomology, Na-

tional Taiwan University, Taipei,

Taiwan (M.-L. Jeng)

NWU -Nagoya Women's University. Na-

goya, Japan (Dr M. Sato)

OMNH-Oklahoma Museum of Natural

History, University of Oklahoma,

Norman, U.S.A. (Dr. H. P. Brown)

TARI -Department of Applied Zoology,

Taiwan Agricultural Research In-

stitution, Taichung, Taiwan (Dr

L.-Y. Chou)

Taxonomy

Key to the Species and Subspecies of

Grouvellinus from Taiwan and Japan

Prostemal process less than Vy as wide as pro-

notum (Figs. 30-36); elytral striae deeply

notched (Fig. 20); each ventrite with surface

granulate (Fig. 40) 2

Prostemal process subquadrate. broad, about 'i

as wide as pronotum (Fig. 29); elytral striae not

deeply notched (Fig. 19); only last ventrite

granulate and the rest punctate (Fig. 39); Tai-

wan G. pilosus. n. sp.

Body elongately obovate (Fig. 28), with BL/

BWabout 2.1-2.4 (elytra with EL/EW about

1.5-1.7) 3

Body obovate and stout (Fig. 27), with BL/BW
about 2.0 (EL/EW about 1.3-1.4); Amami and

Okinawa Islands G. subopaciix Nomura
Male genitalia from 400-700 ^jim in length;

body length not longer than 2.3 mmin male

and 2.5 mmin female 4

Male genitalia about 750-800 |xm long; body

size large. 2.3-2.6 mmin male and 2.5-2.7

mmin female; Taiwan G. hyi;ropetriciis. n. sp.

Pronotal disc smooth and shining (Figs. 3 —1.

U) 5

- Pronotal disc scabrous, shagreen-like or dense-

ly punctate (Figs. 7-9) 6

5. Pronotum more or less strongly conve.x (Fig.

46B); surface of sublateral gibbosity of pro-

notum smooth, with only a few superficial

punctures (Fig. 11, GB); Japan

G. nilidus Nomura
- Pronotum evenly conve.x (Fig. 46A); surface of

pronotal gibbosity scabrous or densely granu-

late (Figs. 3-4); Taiwan

G. inonlatms, n, sp.

6. Male genitalia larger (ca. 500 jiml; paramere

elongate and slender, about 1 .9 times as long

as basal piece (Fig. 52); Japan

G. margimitus (Kono)
- Male genitalia smaller (ca. 400-440 (xm); par-

amere shorter, about 1 .4 times as long as basal

piece (Figs. 50-51) ... G. hahoi Nomura ... 7

7. Body 1.9—2.2 mmin length; pronotum with

surface shagreened; abdomen very densely

granulate on all ventrites (Fig. 41); Taiwan . .

G. bahai bahai Nomura
- Body 1.6-1.8 mmin length; pronotum with

surface densely punctate; first abdominal ven-

trite with fewer granules on disc than those on

other ventrites (Fig. 42); Yaeyama Islands . . .

G. bahai satai, n. ssp.

Grouvellinus pilosus Jeng and Yang,
new species

(Figs. 1, 2, 12, 19, 29, 37, 39, 47)

Type locality. —Neishuangshi, Shihlin,

Taipei City, northern Taiwan.

Description. —BL: 1.8-2.1 mm (male),

2.0-2.2 mm (female); BW: 0.9-1.0 mm
(both sexes).

Body shape elongate obovate, subparal-

lel. Dorsum brown, shining, with bronze

lustre; elytra sometimes paler than prono-

tum. Venter brown to dark brown, weakly

lustrous. Legs brown. Antenna, mouthparts

and tarsi yellowish brown.

Head with surface smooth, sparsely and

superficially punctate. Frons with 3 or more

longitudinal rows of pubescence. Clypeus

with lateral sides broadly rounded; pubes-

cence on disc denser than on frons. Labrum
smooth, pubescent only laterally, and very

finely punctate apically.

Pronotum (Figs. 1-2) evenly convex, 1.3

times as broad as long; broadest at basal %;

surface (Fig. 12) weakly scabrous, accom-

panied with dense and superficial punc-
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Figs. 1-6. Pronotum. L 2, Grdiivelliniis pilosus. 3, 4, C. monlanus. 5, 6. G. hygnipetricus.

tures, and densely covered with long, ad-

pressed, decumbent pubescence. Sublateral

carinae subparallel, extending from base to

basal 7^^; an oblique impression on each side

extending from apical end of carina to near

anterior angle. Base with two elongate oval

impressions in front of anterior angles of

scutellum.

Elytra (Fig. 19) 1.3 times as broad as

pronotum, 1.5-1.6 times as long as broad,

with conspicuous sexual dimorphism (ely-

tral apex more acute in female but conjoint-

ly rounded in male). Sides subparallel in

basal % and thence tapering arcuately to

conjoint apex. Strial punctures in basal half

deep and large, subcircular, separated from

each other by 1 to 2 times their diameters;

punctures becoming smaller and more



VOLUME100. NUMBER3 529

^H



530 PROCEEDINGSOF THE ENTOMOLOGICALSOCIETY OF WASHINGTON

parameres, distinctly narrowed at basal I/5,

broadest at basal % and thence tapering to-

ward apex. Ventral sac with lateral sides

weakly sclerotized. Paramere slender and

subparallel at apical half, with apex slightly

dilated.

Variation. —The density of pronotal .pu-

bescence is variable, possibly due to age

and detrition (Figs. 1, 2).

Type series. —Holotype cJ (NMNS):
"TAIWAN: Taipei city, Shihlin: Nei-

shuangshi, 30.IV. 1987, Wong K. C. leg."

Paratypes (CSUS, DEI, NMW, NTU,
OMNH,NWU): 2 9 , same data as for ho-

lotype; I 6 and 4 9, same locality,

25.VII.1986, Wong K. C. leg.; 2 9, same

locality, 28.VIII.1986, Wong K. C. leg.; 2

S and 6 9, same locality, 25. IX. 1986,

Wong K. C. leg.; 1 9, same locality,

18.x. 1985, Wong K. C. leg.; 1 cJ, same lo-

cality, 28.V.1987, Wong K. C. leg.; 2 S and

10 9, same locality, 20.VI.1987, Wong K.

C. leg.; 2 9, same locaUty, 30.VII.1987,

Wong K. C. leg.; 1 9, same locality,

27.VIII. 1987, Wong K. C. leg.; 1 9, Taipei

County, Pinglin: Daiyukushi, 31.Vni.l987,

Wong K. C. leg.; 1 9, same locality,

21.VI.1988, Wong K. C. leg.; 1 S, same

locality, 7.VII.1989, Wong K. C. leg.; 1 S
and 3 9, Taipei County, Pinglin: Beishih-

shi, 21. VI. 1988, Wong K. C. leg.; 1 6 and

1 9, Taipei County, Tongho, XI. 1989,

Wong K. C. leg.; 2 9, Taipei County, Wan-
li: Malienshi, 13.VIII.1990; 2 cJ and 3 9,

Taipei County, Sanshah: Yomushi,
16.VIII.1990; 2 9, Taipei County, Jing-

meishi: Shuangshiko, 30.IV. 1993, Lee C. F.

leg.; 1 9, Taipei County, Wulai: Tonghoshi,

9.IX.1993; 1 9, Taipei County, Shinshen:

Nanshihshi, 10.IX.1993.

Additional material examined. —3, "Anko/

TAIHOKU/ FORMOSA/20.iv.1941/ COL.
S. MIYAMOTO"; 4, "Seitan, Sinten/ TAI-

HOKU/ FORMOSA/ 11.V.1941/ COL. S.

MIYAMOTO"; 8, "Anko/ TAIHOKU/
FORMOSA/ 25.V.1941/ COL. S. MIYA-
MOTO"; 1, "Anko/ Taihoko/vi. 1941/ S. Mi-

yamoto" (TARI), 6 6 and 11 9, Taipei

County, Sanji: Balienshi, 25.VII.1990 (NTU).

Two specimens labeled "Seitan, Sinten/ TAI-

HOKU/ FORMOSA/ I1.V.1941/ COL. S.

MIYAMOTO" (TARI) were designated as

"cotypes" of "Hapgroelmis fortnosamts" by

Y Miwa during 1941-45. However this

name was never published.

Differential diagnosis. —This new spe-

cies is characterized by its long and dense

pubescence on the dorsal surface, indistinct

carina on 7th strial interval of elytra, sub-

quadrate prostemal process, punctation on

metastemum and abdominal ventrites, and

characteristic male genitalia. It is somewhat
difficult to group this new species with the

other congeneric members as a subgroup. It

can be separated from all the other species

from Taiwan and Japan by the key provided

above. G. pelacoti Deleve from Vietnam

also possesses long pubescent pattern, but

its male genitalia are larger and more robust

than those of G. pilosus, and its parameres

taper uniformly toward their apices.

Distribution. —Known only from north-

em Taiwan. All localities are below 500 m.

Most of the specimens were collected from

creeks or streams with clear water and only

few individuals were found in slightly pol-

luted streams.

Etymology. —The specific name pilosus

(Latin, hairy) refers to the long dorsal pu-

bescence.

Grouvellinus montanus Jeng and Yang,
new species

(Figs. 3, 4, 20, 30, 46A, 48)

Type locality. —A branch of San-Guang

Stream, near Chiduan, Ilan County, north-

eastern Taiwan.

Description. —BL:2.0-2.3 mm(male),

2.3-2.5 mm (female); BW: 0.9-1.0 mm
(male), 1.0-1.1 mm(female).

Body shape elongate obovate, subparal-

lel. Dorsal surface dark brown to black,

with strong bronze lustre. Venter brown and

opaque. All femora and tibiae dark reddish

brown. Antenna, mouthparts and tarsi yel-

lowish brown.

Head with frons weakly coriaceous.
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Figs. 19-24. Elytra. 19, Grouvellinus pilosus. female. 20, G. inonlanus. male. 21, G. hygropelricus, female.

22, G. hahai hahai. male. 23, G. hahai sami, male. 24, G. muri;iiuilus, female.

Elytra (Fig, 20) 1.3 times as broad as

pronotum, and about 1,6 times as long as

broad, with conspicuous sexual dimorphism

(elytral apex more acute in female but con-

jointly rounded in male); sides subparallel

at apical Vi and thence tapering arcuately to

conjoint apex. Striae deeply notched, strial

punctures on disc quite large, subcircular,

separated longitudinally from each other by

Vi or Vi their diameters, Strial intervals mod-

erately convex, but first two intervals usu-

ally flat in aged adults; surface transversely

rugose, each interval with one or two rows

of superficial granules and pubescence; in-

terval 3 broadly and weakly elevated at

base where it bears an indistinct tuft of pu-

bescence; intervals 5. 7, 8 carinate,

Prostemum ( Fig, 30) with prostemal pro-

cess subparallel sided, moderately broad, a

little broader than Va of pronotal width, with

apex broadly rounded, Metasternum strong-

ly coriaceous, coarsely granulate; disc con-

cave along sulcus in female and broadly de-

pressed in posterior half area in male. All

abdominal ventrites with discs granulate

throughout.
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Male genitalia (Fig. 48) about 525 |xm

long, subparallel-sided; penis reaching

slightly beyond paraniere, dilated at basal

V3 and becoming thinner toward apex in

dorsal view. Ventral sac shorter than para-

meres. Parameres close to each other dor-

sally at basal 1/6 and thence gradually di-

verging toward apex; ventral margins char-

acteristically sinuous in lateral view.

Variation. —Two patterns of pronotal

granulation have been mentioned above.

The lustre, surface of pronotum, and pu-

bescence on elytra usually vary greatly, es-

pecially when comparing teneral adults

with older ones.

Type series. —Holotype S (NMNS):
••TAIWAN: Ilan County. Chiduan (alt.

1200 m), 2. II. 1992, Jeng M. L. leg.". Para-

types (CSUS. DEI, NMW, NTU, OMNH,
TARI, NWU): 5 (5 and 12 9, same data as

of holotype; 14 S and 12 9, same locality

and collector, 29.III.1991; 15 6 and II 9,

type locality, 2.XI.1996; 5 c? and 5 9, type

locality, 26. VI. 1992, Lee C. F. leg.; Ilan

County, Mt. Taiping (alt. 2000 m),

8.VIII.1991; 1 (? and I 9, same locality,

11. VIII. 1990, Chang S. J. leg.; 2 9, Ilan

County, Nan-ao: Shenmi Lake (Mysterious

Lake), 5.VI.1993 (ah. 1200m); 1 d and 1

9, Nantou County, Dongpu: Yunlong Fall

(ah. 1600m), 13.VI.I992; 2 9, Nantou

County, Dongpu: Lerler (alt. 1250m),

1. II. 1993; 1 (5, Taichung County, Wuling

(alt. 1900 m), I.I. 1988, Wong K. C. leg.; I

(5, Hwalien County, Lien-hwa Chi (alt.

1200 m), 5. IX. 1988. Tseng J. S. leg.

Additional material examined. —1 9,

Taichung County, Wuling, 18.VIII.1987,

Wong K. C. leg.; 1 9, same locality and

collector, 9.IX.I987; I 9, Nantou County,

Dongpu: Yunlong Fall, 19.III.I989; 4 6

and 1 9, type locality, 29.III.I991 (NTU).

Differential diagnosis. —In Nomura's
key, this species will go to G. iiitidus No-
mura at couplet 3 due to its smooth and

shining pronotum. However G. montamis is

characterized by its distinct pronotal gran-

ulation pattern and male genitalia. Male

genitalia of G. nitidus (Fig. 54) are much

larger than those of G. montanus (ca. 670
^jim vs. 525 jjim), and the parameres of the

latter are also distinctive in shape. This new
species also resembles G. hygropetricus

from Taiwan, especially old adults. They
can be distinguished from each other by

their body size and shape of male genitalia

as described in the key.

Distribution. —This species is distributed

in higher montane areas (about 1000-2000

m) in northeastern and central Taiwan. Oc-

casionally we found this species and G. ba-

bai coexisting in creeks at 1000-1200 m.

In such a case, one or the other species is

much more abundant. All habitats are un-

polluted.

Etymology. —The specific name montan-

us (Latin, montane) is in reference to its

distribution in montane creeks and streams.

Grouvellinus hygropetricus Jeng and
Yang, new species

(Figs. 5, 6, 13, 21, 31, 40, 49)

Type locality. —Wulai, Taipei County,

northern Taiwan.

Description. —BL: 2.3-2.6 mm (male),

2.5-2.7 mm (female); BW: 1.0-1.2 mm
(both sexes).

Body shape elongate obovate, subparal-

lel. Dorsum shining, dark brown to black;

old adults may lose lustre and look opaque.

Venter and legs reddish brown. Antenna,

mouthparts and tarsi yellowish brown.

Head coriaceous, superficially granulate.

Vertex, lateral sides of clypeus and anter-

iolateral sides of labrum with long pubes-

cence, but more sparse on vertex than on

the rest. Clypeus coriaceous. Labrum
smooth, weakly and sparsely punctate.

Pronotum (Figs. 5-6) evenly convex, 1.1

times broader than long, broadest point just

behind middle. Surface of the disc smooth

and shining in apical half, with conspicuous

granulation; granules separated from each

other by 1-3 times their diameters; basal

half of the disc slightly coriaceous, partic-

ularly pronounced in median area (Fig. 13);

sublateral areas coarsely granulate. Subla-

teral carinae present in basal 75; an oblique
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Figs. 25-28. 25, Grouveltiniis siihopacus. male elytra. 26, G. nitidus. male elytra. 27. G. siibopacus. male

habitus. 28, G. babai saioi. male habitus.
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Figs. 29-34. Prostemum. 2^. GroKvclliiuiM ivlosu.w 30, G innnuiiiiis. 31, O. hygropi'iruux. 32-33, G. hahai

habai. 34, G. marginatus.

impression on each side extending from

apex of carina to near anterior angle. Each

sublateral gibbosity shghtly convex and

coarsely granulate. Base with two shallow

impressions just before scutellum.

Elytra (Fig. 21) 1.2 times broader than

pronotum, 1.7 times longer than broad, with

conspicuous sexual dimorphism (elytral

apex more acute in female but conjointly

rounded in male); weakly serrate along lat-

eral margin. First stria quite narrow, with

punctures small and shallow; punctures of

other striae larger and deeper on disc but

becoming finer and shallower on apical de-

clivity. Strial interval with surface trans-

versely rugose; each interval with a row of

granules; First two intervals flat; interval 3

moderately convex and a little broader at

base; pubescent tuft on base of third inter-

val present or entirely absent; intervals 5. 7

and 8 moderately carinate. Prostemum (Fig.

3 1 ) with prostemal process weakly rimmed.
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transversely convex at base and broadly

rounded at apex. Metastemum coarsely and

densely granulate, with disc broadly de-

pressed in male but flat and weakly concave

in female. Abdomen (Fig. 40) with all ven-

trites granulate throughout; granules on

central area much more sparse than on sub-

lateral areas.

Male genitalia (Fig. 49) about 780 (im

long. Penis weakly dilated at basal K,, and

slightly blunt at apex; parameres almost

contiguous dorsally, with ventral margin al-

most straight in lateral view; paramere

about 1.5 times longer than basal piece.

Male genitalia of this species are the largest

among species from Taiwan and Japan.

Variation. —The coloration, lustre, pron-

otal granulation, and density of setae on the

dorsum are highly variable among individ-

uals of different ages (cf. Figs. 5 and 6).

Type series. —Holotype 6 (NMNS):
"TAIWAN: Taipei County, Wulai (alt. 150

m), 8.IX.1993, Jeng M. L. leg." Paratypes

(CSUS, DEI, NMW,NTU. OMNH.TARl,
NWU): 6 d and 13 ?, identical data with

holotype; 13 6 and 8 9. same habitat,

16.IX.1993; 1 2, type locality, 12.IX.1992,

Lee C. F. leg.; 4 i and 3 2, Taoyuan Coun-

ty, Shuenyuen (alt. 1000 m), 18.III.1996,

Wang L. J. leg.; 1 d, Hwalien County, Yuli:

Nan-an Fall (ah. 210m), 27.III.I993.

Additional material examined. —6, Taipei

City, Neishuangshi: Sant Fall, 3.IV.1991; 4,

type locality, 8. IX. 1993; 6, type locality,

16.IX.I993; 1, Taipei City, Shihlin: Ping-

dengli, 8.VI.1997 (NTU).

Differential diagnosis. —This species is

somewhat similar to the preceding species

in coloration, lustre, pronotal granulation,

and elytral striae and intervals. Grouvelli-

nus hygropetriciis differs from the preced-

ing species by its larger body size, pronotal

surface which is smooth in apical half but

coriaceous in basal half, reddish-brown

femora and tibiae, and distinctive male gen-

italia. Grouvellinus suhopacus also has red-

dish-brown legs, but it is much smaller

(1.6-1.8 mm) than this species and its body

form is more stout.

Distribution. —Taiwan. The habitats at

Neishuangshi, Shuenyuen and Wulai (type

locality) are similar: a steep rock wall with

seepage water (hygropetric habitat). A lot

of dehydrated individuals were found dead

on the rocks due to a severe drought when
we collected this species at the type local-

ity. Living adults refuged in small pits or

cracks of rocks with a little water flow and

moist mosses. At another locality, Nan-an

Fall, widely separated from the other local-

ities, one specimen was collected from ben-

thos of a stream. It is still not clear at pres-

ent whether this species is continuously dis-

tributed from northern to southeastern Tai-

wan.

Etymology. —The specific name is de-

rived from /!y^ro-(wet) and -petricus (per-

taining to rocks (Latin)), referring to its un-

usual microhabitat (seepage water on
rocks), which differs from that of all the

other Grouvellinus species from Taiwan

and Japan.

Grouvellinus babai babai Nomura
(Figs. 7, 14, 22, 32, 33, 38, 41, 50)

Grouvellinus babai Nomura 1963: 54.

Type locality. —Near Mt. Neng-Gao,
Nantou County, central Taiwan.

Redescription.— BL; 1.8-2.3 mm, BW;
0.9-1.0 mm. Dorsal surface brown to dark

brown, with weak bronze lustre. Pronotum

(Fig. 7) evenly convex, with surface sha-

greened and moderately pubescent (Fig.

14); sublateral carinae present; granulation

on each sublateral gibbosity similar to that

on disc. Elytra (Fig. 22) with conspicuous

sexual dimorphism (elytral apex more acute

in female but conjointly rounded in male);

punctural striae deeply notched; strial inter-

vals 1-4 transversely rugose, each with I-

2 rows of pubescence; interval 3 feebly

convex basally, with or without pubescent

tuft; intervals 5, 7 and 8 carinate, strial in-

terval 8 partially concealing interval 9 in

dorsal view. Prostemal process (Figs. 32-

33) about % as broad as pronotum, with

apex round or truncate. Metastemum (Fig.



VOLUME100, NUMBER3 337

Figs. 35-40. 35, Grouvclliniis subiipucus, prosternum. 3(i, G. luiulii.s. pro.stcmum. 37. G. pilosus. male

metasternum. 38, G. habai htihai. male metastemum. 39, G. pilosus. abdominal ventrites. 40, G. hygropetricus.

abdominal ventrites.

37) coarsely shagreened. Abdomen (Fig,

41) with each ventrite densely granulate

throughout. Male genitalia (Fig. 50) about

440 |jLm long; penis conspicuously dilated

at basal y', in dorsal view; paramere about

1.4 times as long as basal piece, slightly

sinuate dorsally.

Differential diagnosis, —This species is

most closely related to G, margiuatiis

(Kono) from Japan. According to Nomura's
key (1963). they can be distinguished from

each other by their lustre, body size and the

elevation and pubescence of elytral strial

interval 3 (cf. Figs. 9, 24), Generally it is

true that G. babai is less shining than G.

marginatits: however, this character does

not apply to old and extremely eroded spec-

imens. The other characters are quite vari-
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able in G. babai. Valuable and reliable tax-

onomic characters are in the male genitalia.

Male genitalia of G. babai are smaller than

those of G. marginatus: the parameres are

wide and short in G. babai, but slender and

long in G. marginatus; the penis of the for-

mer has the lateral sides conspicuously sin-

uous in dorsal view while the latter has

them gradually tapering toward apex. A
similar situation is also found in G. caii-

casicus vs. G. rioloides (cf. Jiich 1990).

Morphologically both G. babai and G.

marginatus can be grouped with G. cau-

casicus (Motschulsky), G. rioloides (Reit-

ter), G. duplaris Champion and G. brevior

Jach by their similar male genitalia and

pronotal surface (cf. Jach 1984, 1990).

However a thorough investigation of their

synapomorphic characters and phylogenetic

relationships is necessary.

Type material. —Holotype 6 (NSMT):
"Nankoson, M. Formosa, 22. Nov. 1962,

leg. K. BabaXHOLOTYPE, Grouvellinus

babai Nomura (1963)"; 2 paratypes, with

the same data as holotype (NWU). The re-

maining paratypes are to be deposited in

NSMT, NWUand also possibly in Dr. K.

Baba's collection. Besides type material,

416 adults from many localities of Taiwan

were also examined.

Distribution. —Widely distributed through-

out Taiwan from lowland through montane

areas at about 1200 m. They prefer micro-

habitats with cobbles or rocks encrusted with

algae in fast water. Occasionally they can be

found in somewhat polluted streams.

Grouvellinus babai satoi. Jeng and
Yang, new subspecies

(Figs. 8, 15, 23, 28, 42, 51)

Type locality. —Hakusui-Ke, Takeda, Is.

Ishikagi, Japan.

Type series. —Holotype male (NWU),
"JAPAN: Is. Ishikagi, Takeda: Hakusui-ke,

17.VII1996, M. L. Jeng leg.". Paratypes

(CSUS, NMW,NTU, TARI, NWU): 22 6

and 24 9, same data with holotype: 5 3

and 11 9 , Is. Iriomote, Nishifunatsuki-

gawa, 18.VII.1996, M. Sato leg.; 1 6 and

4 9, Is. Iriomote, Nishifunatsuki-gawa,

29.x. 1997, M. Kimura leg; 1 <5 and 2 9,

Is. Iriomote, Kampirei, 23.III.1995, M. Sato

leg.; 1 6 and 1 9, Is. Iriomote, Kampirei,

19.VII.1996, M. Sato leg.

Differential diagnosis. —BL: 1.5-1.7 mm
(male), 1.6-1.8 mm(female); BW: 0.7-0.8

mm(both sexes); male genitalia about 340

|xm long. This new subspecies is very sim-

ilar to the nominotypical subspecies from

Taiwan except for its much smaller body

size and male genitalia (Fig. 51) which do

not overlap quantitatively with those of G.

babai babai. The ventral margin of the par-

amere is sinuate laterally in G. babai satoi

but nearly straight in G. babai babai. Fur-

thermore, they can be separated from each

other by the pronotal surface which is very

finely punctate (Figs. 8, 15) in G. babai sa-

toi but shagreened in populations of G. ba-

bai babai. Generally the granulation of the

abdominal ventrites of G. babai satoi (Fig.

42) is sparser than in G. babai babai.

Distribution. —Is. Ishikagi and Is. Irio-

mote of Japan.

Etymology. —Named for Dr M. Sato

who has immensely contributed to the tax-

onomy of the water beetles of Japan and the

adjacent areas.

Grouvellinus marginatus (Kono)

(Figs. 9, 16, 24, 34, 43, 52)

Grouvelleus marginatus Kono 1934:127.

Grouvellinus marginatus (Kono): Nomura
1957: 44; 1960:36; 1963: 52; Sato 1965:

83; 1977: 4; 1985: 438.

Type locality. —Koyadaira, Awa, Shiko-

ku, Japan.

Redescription. —BL: 2.2-2.5 mm, BW:
1.0-1.1 mm. Dorsal surface brown to dark

brown, with bronze lustre. Pronotum (Fig.

9) subquadrate or slightly broader than

long; evenly convex, with shagreened sur-

face (Fig. 16) similar to G. babai; sublateral

carinae present; surfaces of each sublateral

gibbosity identical to that of the disc. Elytra

(Fig. 24) with conspicuous sexual dimor-

phism (elytral apex more acute in female
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Figs. 41 —16. 41. iiioiivcllinns hiiha'. hiihiii. abdominal venlrites. 42. G. hiihai sciloi. abdominal ventrites.

43. G. marginanis. abdominal ventrites. 44. G. suhnpacus. abdominal ventrites. 45, G. niliiius. abdominal ven-

tntes. 46A, G. montanus. evenly conve.\ pronotum. 46B, G. nilidus. strongly convex pronotum.

but conjointly rounded in male); postero-

lateral margin very weakly crenate; punc-

tural striae deeply notched; surface of strial

intervals 1-4 transversely rugose; the 3rd

interval broadly elevated at base where it

bears a tuft of golden pubescence; interval

5 granulate; intervals 7 and 8 carinate; in-

terval 9 partially concealed by interval 8 in

dorsal view. Prosternal process (Fig. 34)

about as broad as V3 width of the pronotum,

with apex rounded. Metastemum coarsely

shagreened. Abdominal ventrites 1-V (Fig.

43) with surface moderately granulate.

Male genitalia (Fig. 52) about 500 fjt,m long;

paramere elongate and slender, 1.9 times

longer than basal piece; penis gradually ta-

pering toward apex, and slightly sinuate

near apex.

Type material. —Lectotype 6 (here des-

ignated, DEI), "Shikoku: Awa, Koyadaira:

Japon: 31-7-13 Edme Gallois\Syntypus\

Grouvelleus marginatus Kono det. H.
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K6no\DEI EberswaldeXMicrodes margina-

tus KonoXLECTOTYPEGrouvellimis mar-
ginatiis (Kono) des. Jeng and Yang 1997."

One male and a female paralectotypes with

the same data as holotype (DEI): 2 para-

lectotype females, "Shikoku: Awa, Koya-
daira: Japon: 29-7-13\Paratype Grouvel-

leus marginatus Kono" (handwriting,

NWU). The depository of the remaining

paralectotypes, neither in NSMT nor in

Hokkaido University, is unknown.

Material examined. —1, Okube, Mie
Pref., 28.XI.1965, M. Sato; 2, Nr. Nisumi,

Shimane Pref., 27. VII. 1979, T. Shimomu-
ra; 1, Ozegahara, GummaPref., Aug. 20-

24, 1979, M. Sato leg.; 1, Sai-kawa, Ishi-

kawa Pref., 27.V.1976, R. Ohgushi (NWU
and NTU); 4, "Japan, SakaguchiVKishu (in

Chinese), VI. 1931\Grouvelleus marginatus

Kono, 1934, det. H. Kono" (NSMT, ex-

amined by K. Mizota).

There were sixty-six specimens denoted

by Kono as "types," but no holotype was
mentioned in the original description. Gae-

dike (1985) indicated that there are 3 syn-

types deposited in DEI. It is interesting that

the type material from NWUbears hand-

written "paratype" labels. It is possible that

Kono had labeled a "holotype" from the

type series by himself.

Differential diagnosis. —This species is

quite similar to G. babai. The most reliable

characters to separate them are in the male

genitalia which have been described above.

Distribution. —Japan (Honshu, Shikoku,

Kyushu, Yaku-shima).

Grouvellimts subopacus Nomura
(Figs. 10, 17, 25, 27, 35, 44, 53)

Grouvellinus subopacus Nomura 1962: 48;

1963: 52; Sato 1964: 5; 1965: 83: 1977:

5; 1985: 438.

Type locality.

Japan.

-Taken, Amami-Oshima,

Redescription. —BL: 1.6-1.8 mm, BW:
0.7-0.9 mm. Dorsal surface dark brown,

with very weak lustre; femur and tibia red-

dish brown. Pronotum (Fig. 10) evenly con-

vex; surface (Fig. 17) densely and superfi-

cially punctate, very similar to that of G.

babai satoi: sublateral carinae present; each

sublateral gibbosity with surface coarsely

granulate. Elytra (Fig. 25) comparatively

wide, EL/EW about 1.3-1.4; elytral apex of

female somewhat broadly rounded, but still

acute than that of male; posterolateral mar-

gin serrate; punctate striae deeply notched,

stria 6 with punctures separated from each

other longitudinally by a noticeable gran-

ule; strial intervals 1-2 broad and flat, with

surface irregularly rugose; interval 3 weak-
ly convex basally, without pubescent tuft on
base but with a row of superficial granules

along interval; interval 5 similar to 7, com-
posed of a noticeable granulate row; strial

interval 9 entirely concealed by interval 8

from dorsal view. Prostemal process (Fig.

35) about V4 as wide as pronotum, with apex

broadly rounded. Abdominal ventrites (Fig.

44) with central disc nearly bare and sparse-

ly granulate but sublateral areas thickly

covered with plastron and densely granu-

late. Tarsus usually shorter than tibia in

middle and hind legs. Male genitalia (Fig.

53) about 430 |xm long; penis surpassing

parameres, dilated at basal Vs and gradually

tapering toward apex in dorsal view; para-

meres slender and elongate, 1.6 times lon-

ger than basal piece, with ventral margin

nearly straight in lateral view.

Material examined. —2, (Ryukyus),

Yona, Okinawa, 13 VIII 1969, Y. Hori leg.;

1, Is. Okinawa, Kunigami, Tima-gawa,
22. VII. 1996:1. Is. Okinawa, Kunigami,
Hiji-gawa, 21. VII. 1996; 4, Is. Okinawa,

Ohgimi, Taiho-gawa, 21. VII. 1996. The
holotype female was not examined; it is

possibly deposited in NSMT.

Figs. 47-50. Male genitalia; A = dorsal aspect, B = lateral aspect. 47, Grouvellinus pilosus. paratype from

type locality. 48, G. montanus, paratype from type locality. 49. G. hyf>)opelricus. paratype from type locality.

50. G. hahai hithai. specimen from Ilan County.
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Differential diagnosis. —This species is

characterized by its small and broad body,

densely punctate surface of the pronotum,

granulation of elytral stria 6 and strial in-

terval 3, and its male genitalia. Furthermore

it is the smallest species possessing the sub-

lateral carina of the pronotum and the ele-

vated strial interval 5 of elytra. Grouvelli-

nus babai satoi possesses many features

similar to G. subopacus. but they can be

easily distinguished from each other by

their body form (Figs. 27 vs. 28) and the

male genitalia.

Nomura (1962, 1963) stated that the first

four strial intervals of the elytra of this spe-

cies are flat, and denoted it as one of the

key characters to distinguish it from other

congeners from Japan and Taiwan. How-
ever, all material from Okinawa we exam-

ined do have their interval 3 more or less

convex basally; it is possibly a geographic

variation. In addition, Nomura also de-

scribed that the tarsus is shorter than the

tibia in this species. It is generally true that

this character is stable in this species, but it

is not a useful feature due to its instability

in other species.

The phylogenetic affinity of G. subopa-

cus is still in question. Although this spe-

cies looks very different from G. babai sa-

toi in body shape and male genitalia, it is

interesting that the pronotal surface and the

structure of elytra! stria 6 is similar to that

of G. babai satoi. Whether these characters

possess phylogenetic value needs more
thorough investigation.

Distribution. —Japan (Amami-Oshima,
Tokuno-shima, Is. Okinawa).

Grouvellinus nitidus Nomura
(Figs. 11, 18, 26, 36, 45, 46B, 54)

Grouvellinus nitidus Nomura 1963: 52;

Sato 1977: 4; 1985: 438.

Type locality. —Ryuzu, Nikko, Honshu,

Japan.

Redescription.— BL: 2.1-2.3 mm, BW:
1.0-1.1 mm. Dorsum dark brown with

strong lustre. Pronotum (Fig. 46B) strongly

convex at basal %\ surface (Figs. 11, 18)

smooth and shining, sparsely granulate;

sublateral carinae present; each sublateral

gibbosity weakly and sparsely punctate. El-

ytra (Fig. 26) with conspicuous sexual di-

morphism (elytral apex more acute in fe-

male but conjointly rounded in male); striae

deeply notched; intervals weakly wrinkled;

interval 3 broadly and distinctly elevated at

base and usually with a tuft of pubescence

in young adults; interval 5 with a row of

granules; intervals 7-8 carinate. Prostemal

process (Fig. 36) a little narrower than V4

pronotal width, with apex rounded. Abdom-
inal ventrites (Fig. 45) sparsely granulate on

central disc but becoming denser on sub-

lateral areas; plastron present on sublateral

sides of each ventrite and apical areas of

ventrites II— V, but absent on discs. Male

genitalia (Fig. 54) about 670 ixm long, gen-

eral appearance quite similar to those of G.

hygropetricus. but a little smaller; penis

broadest at basal V4 and thence gradually ta-

pering toward apex in dorsal view, apical

part slender in lateral view; parameres long

and slender, widely separated dorsally, with

ventral margin weakly sinuous in lateral

view; paramere about 1.9 times as long as

basal piece.

Variation. —The pubescence pattern of

the elytra is very variable. According to

Nomura's (1963) key, the pubescence on

intervals 1 and 3 is fine and indistinct; but

this is in contrast to the individual shown

in Fig. 26 of which pubescent tuft is dense

and distinct.

Type material. —Paratypes: 5: "Mamo-
gawa-toge, Niigata Pref., 9. VIII. 1961, M.

Figs. 51-54. Male genitalia; A = dorsal aspect, B = lateral aspect. 51. Grouvellinus babai satoi, paratype

from type locality. 52, G. marginaius, specimen from Shimane Pref. 53. G. subopacus. specimen from Is.

Okinawa. 54, G. nitidus. paratype from Mamogawa-toge.
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Sato leg.\PARATYPE Grouvellinus nitidus

Nomura (1963)'" (NWU and NTU). The

holotype male was not examined; it is de-

posited in NSMT; the remaining paratypes

are in NSMTand NWU.
Differential diagnosis. —This species re-

sembles G. moiitanus from Taiwan in the

smooth surface and granulation pattern of

the pronotum. It can be distinguished from

G. montanns by its distinctive shape, the

larger size of the male genitalia, and the

scarcely granulate surface of the sublateral

gibbosity of the pronotum. The male geni-

talia of this species is also somewhat sim-

ilar to that of G. hygropetricus. The basal

piece of G. nitidus is comparatively short

while that of G. hygropetricus is long. In

addition, they can be separated from each

other by the surface of the pronotal gibbos-

ity which is smoother in G. nitidus but

roughly granulate in G. hygropetricus.

Distribution. —Japan (Honshu).
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